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AC IGHT AND BALANCE REPORT
FOR
BOILERPLATE NO, 6
C/M_AND LES FOR PAD ABORT

INTRODUCTION

An actual weight and balance determination of the Launch Escape System
and Command Module for Boilerplate No., 6 was conducted by the Apollo Welght
Control Group at the Space and Information Systems Divislon of North American
Aviation, Inc, The weights and centers of gravity for the Command Module and
Launch Escape motors and tower, were obtained by methods of weighing each
assembly in two planes. A breakdown of the actusl weighings conducted, along
with the centers of gravity derived from each weighing, is listed below. All
weighings were witnessed by a NASA Representative.

ASSEMBLY CENTER OF GRAVITY
L.E.S. less tower X and Y
L.E.S. Less tower X and Z
L.E.S. Tower Xand Y
LeE.8s Tower X and 2
C/M (horizontal) X

C/M (vertical) Y and 2
L.E.S. and G/M (vertical-combined) Y and Z

The enclosed data represent the actual weight and center of gravity of the
Launch Escape System and Comnmand Module, Calculated values for the moments
of inertia are also included.

Changes due to structural rework, ballast adjustments, shortages and
replacement of systems or parts since the actual weighings, are incorporated
and summarized on the actual weight and balance data forms as total corrections.
These corrections are provided in detail on page 1, for the L.E.S. and page 15
for the C/M. For convenience, the summary for the L.E.S., page 9, aceount
for the total corrections made to the complete assembly,

Corrections for a difference in gravitational forces between the geow
graphical location of the weighing system initial calibration and the location
at Downey, Calif, are accounted for. The A "g" corrections are based on the
International Standard,

A final ballast adjustment was not necessary for the Launch Escape System
after the actual weight and balance determinations, The specified longitudinal
center of gravity (XZa 1109,0) for the combined Command Module and Launch Escape
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System at Launch Escape burnout was met within tolerance. The rocket, jettison,

and pitch control motors were inert at the time of the weighing, and it probably

will be necessary, however, to make ballast adjustments to the L.E.S. upon weigh-
ing the live motors at White Sands Missile Range.

A ballast adjustment was required to the Command Module after the actual
weight and balance to correct to the target weight and center of gravity. This
resulted in the removal of 257.8 pounds of ballast and relocation of an addi-
tional 257.8 pounds of ballast. The ballast determination assumed that the
weight for the dunmy parachute, on board at the time of the weighing, was the
same as the production article,

The information shown on the actual weight and balance data form, pege 13,
for the combined weighing of the Command Module and the Launch Escape Systenm,
reflect the actual weight and center of gravity of the stacked assemblies after
Thrust Vector Alignment was performed,

An actual weight and balance determination for Boilerplate No. 6 Command
Module and Launch Escape System will be conducted at White Sands Missile Range
prior to launch, The information derived from these weighings will be incor-
porated as an eppendix to this report.
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ACTUAL WEIGHT AND BALANCE
LAUNCE ESCAPE SYSTEM - ASSEMBLY LESS TOWER

T oL
+Y “[’ +3 18,03" 1
X / - . _ - fo‘J
<=

-Y or -3 A l

L, 158,93" -{Dz
PLAN VIEW
Vehicle No. Boilerplate No, 6 Performed By K, Bests
lLoocation Downey, Calif,. Date Performed J May 1963
WEIGHT DERIVATION
REACT | LOAD GROSS CELL | CORRECTED | A "g" [ GALIB VEIGHT
POINT CELL READING CORR READING CORR | CORR
By 1 1069 +2 1071 41 0 1072
D 2 ALY B 7 4198 +3 0 420 |
Bo 3 1083 +2 1085 +1. Q 1086
WEIGHT AND X ~ Y CENTER OF GRAVITY
DESCRIPTION AT | wETcET o |Tvem | f |Y vovenr
! Cell Location By 1072 1200,921 1287386 | 18,03 | 19328
| Cel] location D 4201 1359.85] 5712730. 0,00 0
Cell Location B 1086 1200,921 1304199 118,03 | -19581
| 0ROSS (as waighed) 6359 1305.92f 8304315 b 0,04 | = 253
| Lesa: Fud Tare =165 1359.85 -224375 0,00 0
Aft Tare =140 1201,60 168224 | 0,00 0
| NET (a8 weighed) 6054  11306,86] 7911716 | -0,04 | - 253
CORRECTED WEIGHT AND CG (X-~Y) 6054, 1306,9 | 7911716 | -0,04 | - 253
. "

WITRESSED BI

*x 9970-438
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ACTUAL WEIGHT AND BALANCE DATA FORM

LAUNCH ESCAPE SYSTEM - ASSEMBLY LESS TOWER

Vehicle No._Boilerplate No. 6

Performed By K. Beets =

Loocation _Downey, Calif. Date Performed 4 May 1963
WEIGHT DERIVATION
REACT LOAD GROSS CELL CORRECTED | A "g" | CALIB WEIGHT
POINT CELL READING CORR READING | CORR CORR
By 1 1084 Q 1084 +1 0 1085
D 2 4203 0 4203 +3 0 4206 |
B2 3 1071 0 1071 +1 0 1072
WEIGHT AND X ~ Z CENTER OF GRAVITY
DESCRIPTION REACT | weramr | g, | xMoMENT| oFy | 2 MOMENT
Cell Location By 1085 1200,92| 1302998 | 18.,03| 19563
Cell Location D 4206 1359.85] 5719529 | 0.00 0
| Gell lecation B 1072 11200,92) 1287386 | -18,03] -19328
| GROSS (as waighad) 6363 1305,97| 8309913 0,04 235
: Tar =165 1359,85] -224375] 0,00 0
Aft Tare =140 1201,60 -168224| 0,00 0
| NET (as waighad) 6058 1306,92 7917314 | 0,04 235
CORRECTED WEIGHT AND CG (X-Z) 6058  11306.9 | 7917314 | 0:04 235
WEIGHT AND CENTER OF GRAVITY SUMMARY
ASSEMBLY LESS TOWER
CORRECTED CENTER OF GRAVITY
WEIGHT * Xa® X MOMENT Ya Y MOMENT Za 2 MOMENT
6056 1306.9 7914586 ~0,04 - 253 0.04 235
Sheet 2 of
% Average from sheets 1 and 2 6 of 2
Wl
certid e A ,
BYs
MX 9970-438-1
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ACTUAL WEIGHT AND BALANCE DATA FORM
LAUNCH ESCAPE SYSTEM ~ TOWER ASSEMBLY

Cy
+Y or +2 o
25, 75"
. o . 3 1l X
D2! ‘ 25, 75"
=Y or -2 o___L
122,02" C2
PLAN VIEW
Vehicle No. _Boilerplate No, 6_ Performed Dy _ J, Hedger _
location __Downey, Calif, Date Performed _ 4 May 1963
WEIGHT DERIVATION
REACT LOAD GROSS CELL | CORRECTED | » "g" | carLIB VEIGHT
|_pornt CELL READING CORR READING | CORR CORR
Do 1 149 +6 155 0 0 155
G 2 252 +5 257 0 0 257
Co 3 250 +6 256 0 0 256

WEIGHT AND X -~ Y CENTER OF GRAVITY

DESCRIPTION gg}g.}' WEIGHT sﬁ X MOMENT SL Y MOMENT

| Cell locatjon Do 155 1205,34] 186828 0.00 0

Cell Location 1 257  N083,32| 278413 | 25.74 6618

Cell location Co 256 083,32 277330 -21.74 =6592

| GROSS (as waighed) 668 1111,63 742571 0.0 26

| Less: Fwd Tare =10 205,34 - 12053 0,00 0

L NET (am weighad) 340 [1135639] 386032 | - 0.29 - o8

CORRECTED WEIGHT AND GG (X-Y) 340 135.4 386032 | - 0.29 - 98
Weigvf Sheet 1 2

Cer P Cied - 7 oot 1 of

s

MX 9970-439
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ACTUAL WEIGHT AND BALANCE DATA FORM =
LAUNCH ESCAPE SYSTEM - TOWER ASSEMBLY

Vehicle No, _ Boilerplate No, 6

Performed By _J, Hedger

looation Downey, California Date Performed _4 May 1963
WEIGHT DERIVATION
REACT LOAD GROSS CELL OORRECTED A"g" | CALIB VRICHT
POINT CELL READING CORR READING CORR CORR
D2 1 145 +12 157 0 0 157
Cq 2 230 +11 241 0 0 241
Co 3 259 +12 271 o) 0 271
WEIGHT AND X - Z CENTER OF GRAVITY
REACT X 3
DESCRIPTION POINT WEIGHT Sma X MOMENT STA 2 MOMENT
| Cell Location D2 157 1205,3 189238 0,00
Cell Location _ 0 241  11083,32{ 261080 | 25,75 6206 |
Cell Location C2 271 1083,32 293580 | -25.75 =697
ROSS 669 1111,96 743898 | - 1,15 - 772
| _Less: Fwd Tare _ - 10 1205.34] = 12053 0,00
Aft Tare - 318 1083.29] 344486 | = 0.43 137
 NET (as weighaed) 341 11135.9 387359 | - 1,86 - 635
CORRECTED WEIGHT AND CG (X-2) 341 1136.0 387359 | - 1.86 - 635
WEIGHT AND CENTER OF GRAVITY SUMMARY
TOWER ASSEMBLY
CORRECTED CENTER OF GRAVITY
WEIGHT* Xo* X MOMENT Ya Y MOMENT Za Z MOMENT
341 1135.7 387274 - 0429 - 98 - 1.86 - 635
8 Sheet 2 of 2
" AvPre.go from styebs 1 and 2
( N‘ H’ \/ 41
WERERSERD BY: Ao, $¥3e
L MX 9970-439-1
s PR N
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ACTUAL WEIGHT AND BALANCE DATA FORM
COMMAND MODULE
HORIZONTAL

Vehicle A
M + Axes
X jh;}__ X

N

1079.05 1028,44
Performed By Jo Hedger

Vehiale No.__Bollerplate No, 6

location __Downey, Californis Date Performed __3 Mey 1963
WEIGHT DERIVATION
REACT LOAD GROSS CELL | CORRECTED | A "g" | caLIB VEIGHT
| POINT READING | CORR | READING | CORR CORR
Lc 1 3062 0 3062 +2 0 3064
-\ 2 2960 Q 2960 +2 0 2962
B 3 3509 Q 3509 +3 0 3512
WEIGHT AND X CENTER OF GRAVITY
REACT
DESCRIPTION POINT WEIGHT Sﬁ X MOMENT
Cell locstion ~C 3064 028
| Cell Location A | 2062
Cell location B 3512 1028,
| GROSS (a8 weighed) 9538  |1044.2 | 9959167
|—Less:t Sling and Trunniona =292 11079,05 - 315083
I Pwd Jack Pad - 6 lio -
| Aft Jack Peds - 37 10 -
| NET (a8 weighad) 9203 }1043.1 | 9599861 |
Less Total Corrections(page 15) - 195 1094,9 | = 213506
CORRECTED WEIGHT AND GG (X) 9008 1042.,0 | 9386355
L IT IV g
C el*}’t ‘vadl
WIrNEESED Y,
MX 9970<433
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ACTUAL WEIGHT AND BALANCE DATA FORM
COMMAND MODULE
VERTICAL

Vehiole No._ Boilerplate No, 6 Performed By K. Beets
Location _Downey, Calif, Date Performed _6 May 1963

WEIGHT DERIVATION

REACT LOAD GROSS CELL |COARECTED | A "g" | CALIB VEIGHT
POINT CELL READING CORR READING CORR CORR
c 1 3583 0 3583 +3 0 3586
B 2 3630 +1 3631 +3 0 3634
A 3 2454 0 2454 +2 0 __ 24856

WEIGHT AND Y - Z CENTER OF GRAVITY

DESCRIPTION ,‘35‘1;} WEIGHT ots | ¥ MoMENT ooy |2 MOMENT

Cell Location c 3586 ~53,00] = 190058 |30,64 | 109875
Cell Location B 3634 52,98 192529 130,64 | 111346 |
Cell Location A 2456 0,.0 0 $61,25 | -150430 |

| GROSS (a8 Waighed) 9676 0426 2471 | 7,32 | 7079)

| Less Weighing Fixture (Rimg) = LT = 0,23 109 | 0.0 |~ 5

| NET (an Weighed) 9202 0,28 2580 | 7,69 70786

Lesc Total Correction (Page 15) - 195 =314 6123 }125.4 | = 4953

CORRECTED WEIGHT AND CG (Y-2) 9007 0.97 8703 | 7.m 65833
wWeiapd

Cerdiied ARV A7 1

waiaeews BY: <An X Li%

ek MX 9970-434
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Vehicle No. Boilerplate No. 6 _

ACTUAL WEICHT AND BALANGE' DAA FORM
LAUNCH ESCAPE SYSTEM AND COM/AND MODULE
COMBINED - VERTIGAL

Vehicle
Ref. Axes

\

/

= !

Performed By ___J. Hedger

Location _Downey, Celif. Date Performed ___7 Mey 1943
WEIGHT DERIVATION
REACT LOAD GROSS CELL | CORRECTED | A "g" CALIB WEIGHT
POTNT CEL] READING COIR READING CORR CORR
c 1 5783 0 5783 +4 0 5787
B 2 5733 0 | 857133 +, 0 5737
A 3 4295 0 4595 +4 0 4599
WEIGHT AND Y - Z CENTER OF GRAVITY
REACT Y 2 .
DESCRIPTION POTNT WEIGHT sra | ¥ MOMENT sta |2 VOMENT
| Cell ILocation c 5787 =53,00| = 306711 | 30,64 | 177314
|___Cell Location B 5737 52,981 303946 175782
|—Cell Iocation Y \ 4599 0400 0 |=61.25 | -281689
w 16123 - 0,17 = 2765 4ed3 yAVASY,
| Less Weighing Fixture (Ring) | = 474 |- 0.23 09] 0.01]- 5
| Less Projector, Mount and Target | - 51 0.00 0] 0,50|- 25
| NET (ag weighed) 15598 - 0,17~ 2656 | 3,58 71371
| Less Total Corrections (Page 14) | - 195 =31.4 6123 | 25,4 |- 4953
| PIns_Total Correations (Page 15) | 33 16,2 535 1 12.8 422 |
CORRECTED WEIGHT AND CG (Y-Z) 15436 1 0.26 4002 | 433 | 66846
Weight Gertitied 13 Final Weighing
wheaissen 51, MX 9970-435
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